Precise brightness measurements of HD 46375 have been acquired with an automatic telescope to search for transits of its short-period, sub-Saturn extrasolar planet. Transits of the companion do not occur, indicating that the inclination of the orbit i is less than 83Њ and is less than 0.992. This upper limit on still preserves sin i sin i the possibility that the mass of the planet is less than Saturn's. Analysis of the photometry for HD 46375 reveals no photometric variability larger than mag at the orbital period of the planet. This effectively 0.0001 ‫ע‬ 0.0002 eliminates starspots and stellar pulsations as the cause of the radial velocity variations used to infer the planet's existence.
1. INTRODUCTION Marcy, Butler, & Vogt (2000) recently announced the discovery of two short-period extrasolar planets with minimum masses somewhat less than that of Saturn, which has a mass of 0.30 M Jup . One of them, the companion to HD 46375 with , has the shortest orbital period yet found M = 0.25 M / sin i Jup for any extrasolar planet (3.024 days) and orbits at a distance of only 0.041 AU, making it an ideal candidate for the detection of planetary transits. Of the 34 extrasolar planets discovered to date, eight of which have orbital periods less than 10 days, only HD 209458 is known to exhibit transits (Henry et al. 2000b; Charbonneau et al. 2000) . Detection of transits in HD 46375 would confirm that the planet's true mass is less than Saturn's and allow the determination of its radius, mean density, and approximate composition.
According to Marcy et al. (2000) , HD 46375 is a chromospherically inactive K1 IV-V star with greater than solar metallicity that lies approximately 1.0 mag above the main sequence. They estimate its mass to be M , . Complete details on the telescope and photometer, observing procedures, and reduction of the data can be found in Henry (1999) .
HD 46375 lies at a distance of 33.4 pc (Perryman 1997) and in the foreground of the outer region of the Rosette Nebula. However, the increased sky brightness due to the Rosette is Flower (1996) , the radius of HD 46375 is estimated to be 1.1 R , . To estimate the photometric depth of possible transits of the sub-Saturn companion, I assumed a radius for the companion of 1.4 R Jup (the measured radius of the gas giant planet around HD 209458 from Henry et al. 2000b) . Combined with the estimated stellar radius, this gives a photometric transit depth of approximately 0.018 mag. The probability of these transits occurring is 12.5%, assuming random orbital inclinations and computing the probability as the ratio of the stellar radius to the semimajor axis of the planetary orbit (Schneider 1996) .
To search for these transits, I plot the 58 Strömgren magnitudes in Figure 1 . Phases in both panels have D(b ϩ y)/2 been computed with the ephemeris JD = 2,451,603.508 ϩ 3.024E, It is clear that transits of the expected depth do not occur. The mean of the 21 observations within the transit window agrees with the mean of the 37 observations outside the window to better than 0.0001 mag. This eliminates the occurrence of transits, even for a small planet with a radius about twice Earth's. Therefore, the inclination of the orbit i is less than 83Њ, and is less than 0.992. However, this upper limit on the sin i L48 TRANSIT SEARCH Vol. 536 inclination still allows the possibility that the mass of the planet is less than Saturn's.
The semiamplitude of a sine-curve fit to the complete photometric data set with the period fixed to the D(b ϩ y)/2 planetary orbital period is mag. This very low 0.0001 ‫ע‬ 0.0002 limit of possible variability in HD 46375 confirms that neither starspots nor stellar pulsations are the cause of the radial velocity variations (see Henry et al. 2000a ) and, thus, strongly supports the existence of the planet even in the absence of transits.
